Mansoura Engineering Journal
Volume 26

Issue 3

Article 13

2-3-2021

Flow around Ship Spoiler.
Nabil Mostafa
Mechanical Power Department., College of Engineering Zagazig University., Zagazig., 44519., Egypt.,
nmostafa@vt.edu

Follow this and additional works at: https://mej.researchcommons.org/home

Recommended Citation
Mostafa, Nabil (2021) "Flow around Ship Spoiler.," Mansoura Engineering Journal: Vol. 26 : Iss. 3 , Article
13.
Available at: https://doi.org/10.21608/bfemu.2021.145997

This Original Study is brought to you for free and open access by Mansoura Engineering Journal. It has been
accepted for inclusion in Mansoura Engineering Journal by an authorized editor of Mansoura Engineering Journal.

M.2

Nabil H. Mostafa

ABSTRACT

To control (he roIl, pitch motion and speed of the snip, a proposed system of
spoilers is moun.ted al the bonom of the ship. The bow spoilers consist of an even
number of sections arranged port and starboard forward of the center of mass of me ship.
The stem spoilers consist of an even number of sections arranged pon and starboard
attached to the ship ' s transom or transom plate. Injecting exhaust gas stabilizes cavities
behind spoilers. The forces and moments acting on the ship's bonom depend on its
inclination, spoiler extensions and positions of the spoi lers relative to the ship's cenle r of
mass.
To improve the understanding of the parameters affecting the flow field around
such spoile r, we computed the fl ow field wilh different spoiler position, alld inclination
angle with air flow injection. We used a three-dimensional Navier-Stokes code (CFDRe,
2000) to model the two-phase (low field around a shi p spoiler with the Free Su rface
simulation

In

Piecewise Linear Interface Construction (PUC) method. The governing

equations are discretized on a structured grid using an upwind difference scheme. For
different conditions, we detemline the bubbles shape, the two-dimensional flowfield
around the spoiler body and the pressure variation on the wake of the spoiler body.
Higher spoiler inclination angle gives higher pressure difference between front and back
of the spoi ler. Spoi ler with Iflject ion at a distance L from ship spoiler gives higher
pressure difference between fronl and back of the spoiler than Ifljection. j ust beside the
spoiler In spoiler with 45" inclination angle the cavity has high stability with long bubble
foot shape. The bubble shape depends on the spoiler position and inclination. These
parameters affect th e roll, pitch and speed of the ship_
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